in microsomal preparations of plants treated with diquat and paraquat did not differ significantly from the control, except for hydrolase activity towards P C with Ric in microsomes from diquattreated plants.
Introduction
This paper reports the cloning of a cDNA Changes in membrane-lipid composition occur ( V u p a t l ) expressed in Vigna unguiculata leaves when plants are submitted to stress. A decrease in coding for a protein with 48 04, sequence homology polar lipid content is induced by drought [l], to patatin, the major protein from potato tuber chilling [2] and senescence [3] . In Vigna unguicuwhich has lipolytic acylhydrolase activity. Two lata leaves, phospholipid amounts were shown to cultivars differing in drought tolerance were exdecrease when watering was suppressed. This is amined in Northern-blot analyses. Expression of mainly due to the action of phospholipase D [4] Vupatl is stimulated by drought stress, especially and is more pronounced in drought-sensitive in the drought-sensitive cultivar. Vupatl was cultivars. Regarding the major lipid components expressed in the baculovirus system as a fusion protein secreted in the culture medium. T h e recombinant protein displays lipolytic activity towards monogalactosyldiacylglycerol, digalactosyldiacylglycerol and sulphoquinovosyldiacylglycerols.
of chloroplast membranes, the degradative process results from the action of a lipolytic acylhydrolase [ S ] , an enzyme that removes fatty acids from both sn positions. Although a few lipolytic acylhydrolases have been purified from leaves [6] [7] [8] [9] , the corresponding genes remain unknown. Galliard et al. [lo] first demonstrated the lipolytic acylhydrolase activity of patatin, the major reserve glycoprotein from potato tubers, which is not normally found in other organs. Recombinant patatin is especially active towards phospholipids and moderately active towards galactolipids 
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patatin were cloned from cucumber seedlings, where a phospholipase A, activity was demonstrated [ 121, and from Hevea brasiliensis latex [13] , where esterase activity was shown.
In this work a cDNA clone from V . unguiculata leaves that shares homology with patatin was isolated. Its acylhydrolase activity was characterized by expression in the baculovirus system. Northern-blot analyses showed the transcriptional stimulation in response to drought stress.
cDNA isolation and Northern-blot analysis
Primers corresponding to consensus sequences of the patatin family were used for PCR amplification using as a template V . unguiculata leaf cDNAs.
T h e 143-bp fragment obtained was used to screen a AZipLOX library (Gibco-BRL) constructed from the same cDNAs. A full-length clone of 1570 bp was isolated and designated Vupatl (GenBank accession number AF193067). It encodes a 400-amino acid protein with 48% sequence homology with potato patatin.
For mRNA extractions plants were submitted to drought stress by withholding watering. Desiccation and abscisic acid (ABA) treatments were carried out on detached leaves. Northern blots were probed with a 186-bp fragment from the Vupatl cDNA 3' non-coding region. Figure 1 shows the Vupatl expression pattern in response to drought stress in two V. unguiculata cultivars. In the drought-sensitive cultivar 1 183, the transcripts show a strong accumulation at mild water stress (S2). T h e tolerant cultivar EPACE-1 Figure 2 Hydroysis of digalactosyldiacylglycerols (DGDG),
monogalactosyldiacylglycerols (MGDG) and sulphoquinovosyldiacylglycerols (SQDG) by the recombinant protein
Activity is expressed in nmol of fatty acids released/mg of total protein per min. 
Recombinant protein production in the baculovirus system and lipolytic assays
T h e coding region of Vupatl was inserted into the pAcGP67 vector (Pharmingen). T h e recombinant plasmid pAcGP67-Vupatl was co-transfected into Sj9 insect cells with baculovirus DNA (Baculogold, Pharmingen). T h e recombinant protein VUPATl is produced with a signal peptide that allows it to be secreted into the culture medium. Infected cell medium was assayed for the presence of recombinant protein through enzymatic activity tests. Medium from cells infected with baculovirus complemented with non-recombinant plasmid was used as a negative control.
T h e 14C-labelled lipid substrates were prepared from V. unguiculata leaves following [9] .
T h e reaction mixture contained 96 pg of total protein, with the substrate as lipid micelles in 0.1 M Tris/HCl, pH 7, containing 0.3% Triton X-100. T h e incubation was carried at 30 "C for T h e cDNA VupatI encodes a patatin-like protein that has acylhydrolase activity. This gene is stimulated by drought stress, especially in the sensitive cultivar. Contrary to potato patatin, which acts preferentially on phospholipids, VUPATl exhibits hydrolysing activity essentially towards glycolipids. This fact might be explained by the existence of a protein family composed of different isozymes with different substrate specificities, which would be expressed in response to particular stimuli and in different tissues or organs. T h e question of whether the proteins responsible for galactolipase activities purified from leaves are members of the patatin family or not remains to be investigated.
Research concerning the VUPATl participation in lipolytic processes induced by stress will contribute to elucidating the importance of this enzyme.
Introduction
Although it has long been known that the plant sulpholipid (sulphoquinovosyldiacylglycerol) is a major component of the biological sulphur cycle [l] , rather little is known of its catabolism. T h e generally accepted view [2] is that the sulpholipid is scarcely metabolized by higher plants, apart from hydrolysis by plant acylhydrolases and gly- cosidases. On the other hand, Lee and Benson did show many years ago [3] that leaves of alfalfa, Medicago sativa, and of the coral tree, Erythrina crista-galli, metabolized glyceryl a-sulphoquinovoside to sulpholactate and sulphoacetate, respectively. Nevertheless, the production of sulphate from sulphoquinovose (6-deoxy-6-sulpho-~-glucose), formed from the sulpholipid by the action of plant enzymes, is held to be brought about by micro-organisms in soil [+6]. For example, Martelli and Benson [4] showed that a possible Flavobacterium from soil could grow on methyl asulphoquinovoside and accumulate cysteate, sulphoacetate and sulphate intracellularly. As a part of ongoing studies in this laboratory of the biochemistry of the plant sulpholipid, and of other sulphur-containing compounds, we have isolated and provisionally characterized five bacterial strains that can utilize sulphoquinovose as a sole source of carbon.
